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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 61/864,468, filed August 9, 2013,
U.S. Provisional Application No. 61/926,870, filed Janu-
ary 13, 2014, and U.S. Provisional Application No.
61/990,257, filed May 8, 2014.

BACKGROUND

[0002] This invention generally relates to a pill feeding
mechanism, and more particularly to orienting a group
of pills, and controlling a flow rate of the group of pills
exiting the pill feeding mechanism.
[0003] Pharmacies and chemists often dispense pills
to customers or patients on receiving a prescription from
the customer or patient. The pharmacist working at the
pharmacy will often manually identify, verify and count
pills based on the prescription received prior to providing
the customer with the pills prescribed. Often, due to hu-
man error a pharmacist may miscount the number pills
to provide to the customer resulting in the customer not
receiving the prescribed number of pills. Further, the
pharmacist may accidentally provide the customer with
different pills than those prescribed to the customer,
which places the customer in harm’s way. To overcome
these problems many automated methods have been
developed to count and/or identify pills. However, in order
to function efficiently and accurately, the automated
methods often require, as an input, a controlled rate of
flow of pills having a specific orientation. Thus, it is ben-
eficial for accurate and efficient pill identification, verifi-
cation, and counting that a system be developed to pro-
vide the automated systems with a controlled rate of flow
of pills having a specific orientation. Patent publication
WO 2012/099189 A1 discusses information that is useful
for understanding the background of the invention.

SUMMARY

[0004] Accordingly, the present application is directed
to a pill feeder according to the appended claims that
separates and orients a group of pills and controls a flow
rate of the pills exiting the pill feeder. The pill feeder in-
cludes a rotating surface, such as a rotating disk that
moves pills within the feeder and at least one gate that
controls passage of pills to an exit path. The rotating disk
receives pills and moves the pills through one or more
gates that separate the pills into a single file line in a
controlled orientation. For example, the pill feeder can
include one or both of a lift gate and a separator gate.
The lift gate rises to a height that allows a pill through the
lift gate in a flat orientation and prevents pills stacking on
top of one another. The rotating disk moves the pills to
the lift gate and through the lift gate to orient the pills.
The rotating disk next moves the pills to the separator

gate that opens to allow a single-file line of pills through
the separator gate. The line of pills is then guided out to
an exit chute via an exit path. A mixer can be included in
the center of the rotating disk that counter-rotates relative
to the rotating disk to prevent jams of the pills in areas
where the pills may become jammed between the center
of the rotating disk and the outside wall, in particular be-
tween the lift gate and separator gate, or before the lift
gate. The pill feeder provides a flow of single-file pills that
can be used with various mechanisms, such as a pill
verifying system. In one embodiment, an alternative exit
path (e.g., alternative to the exit path of the exit chute)
guides pills on the rotating disk to an alternative exit
chute. An alternative exit path gate allows pills to enter,
or prevents pills from entering, the alternate exit path.
Pills that travel down the alternate exit chute collect in a
funnel with a pivot gate. When a container is pressed
against the pivot gate, the pills are released from the
funnel into the container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

Fig. 1 is an external view of a pill feeder, according
to one embodiment.

Fig. 2 is a top view of the internal mechanisms of a
pill feeder, according to one embodiment.

Fig. 3 shows a lift gate, according to one embodi-
ment.

Fig. 4 is a top view of a separator gate in a pill feeder,
according to one embodiment.

Figs. 5A and 5B show side views of various embod-
iments of a transition from the rotating disk to an exit
chute.

Fig. 5C shows a side view of a rotating disk, a cou-
pler, and an exit chute, according to one embodi-
ment.

Fig. 6 shows a separator housing attached to a disk
housing via a hinge system, according to one em-
bodiment.

Fig. 7 shows an alternative exit path for removing
extra pills present on the pill feeder, according to one
embodiment.

Fig. 8 shows an exit chute gate that prevents pills
from entering the exit chute, according to one em-
bodiment.

Fig. 9 shows pills on the rotating disk moving along
the alternative exit path, according to one embodi-
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ment.

Fig. 10 shows a funnel connected to the alternative
exit chute, according to one embodiment.

Fig. 1 1 shows a lift gate that opens vertically, ac-
cording to one embodiment.

Fig. 12 shows a lift gate with a curved wedge on the
front face of the gate, according to one embodiment.

Fig. 13 shows a view of the lift gate from below the
pill feeder, according to one embodiment.

Fig. 14 shows a separator gate with a plow like front
face and a protruding wedge, according to one em-
bodiment.

Fig. 15 shows a portion of a separator gate including
a plow like front face, according to one embodiment.

Fig. 16 shows a protruding wedge of a separator
gate interacting with pill, according to one embodi-
ment.Fig. 17 shows a mixer with angled knobs, ac-
cording to one embodiment.

[0006] The figures depict various embodiments of the
present invention.

DETAILED DESCRIPTION

[0007] Fig. 1 is an external view of a pill feeder 100,
according to one embodiment. The pill feeder 100 in-
cludes a pill loading area 125 for receiving pills from an
operator, where the pills may further be moved by the
operator from the pill loading area 125 to a pill receiving
area 105. In one embodiment, the pill loading area 125
may contain a funnel or other shaped structure to hold
or aide in moving the pills into the receiving area 105.
The funnel receives a small or large number of pills si-
multaneously, and holds additional pills while the pill
feeder processes pills that have already entered the pill
receiving area 105. The pill feeder 100 receives pills in
the pill receiving area 105 and uses mechanisms in a
housing, such as disk housing 110 and a separator hous-
ing 115 to release pills, one by one, in a controlled ori-
entation and at a controlled rate down an exit chute 120.
Hence, the pill feeder 100 can be used to supply other
mechanisms or objects that may perform functions on or
hold pills. For example, the pill feeder 100 may be used
in concurrence with a pill verifying machine to verify pills
for a prescription, thereby reducing the time spent by a
pharmacist counting or verifying pills. One example of a
pill verifying machine is described in U. S. Patent App.
13/583,598, filed September 7, 2012.
[0008] The pill feeder 100 can also be used to separate
and orient groups of other types of objects that may be
irregularly shaped, such as bolts, nuts or washers. Sim-

ilar to receiving pills, the pill receiving area 105 receives
a group of irregularly shaped objects. The mechanisms
in the disk housing 110 and the separator housing 115
act on the irregularly shaped objects releasing the ob-
jects, one by one, in a controlled orientation and at a
controlled rate.
[0009] The pill receiving area 105 receives pills from
the pill loading area 125 and transfers the pills to the pill
control mechanisms within the separator housing 115.
[0010] The user primarily interacts with the pill feeder
100 through the pill receiving area 105. The pill feeder
100 may be used with pills of varying sizes, shapes, and
textures, and may include capsules, tablets and other
medication types, though generally similar pills are used
with the pill feeder 100 at a single time. For example, a
pill may be oblong in shape, purple in color and have a
gelatinous coating or circular in shape, white in color and
have a chalky texture. As examples, the pill feeder 100
may be used with a hundred large round pills or thirty
small oblong pills to feed pills individually through the exit
chute 120. The user places pills in the pill receiving area
105 from the pill loading area 125 individually or in
groups.
[0011] Components of the disk housing 110 and sep-
arator housing 115 move pills from the pill receiving area
105 to the exit chute 120. In one embodiment, the disk
housing 110 houses a moving surface, such as a disk,
and a motor to rotate the disk that is used to move the
pills throughout the housing. A disk or a generally circular-
shaped surface is one example of a moving surface that
can be used in the pill feeder. Other shapes are also
possible for both the moving surface and the housing. In
some embodiments, the moving surface has a conveyor
belt design. The separator housing 115 includes compo-
nents that control the orientation of the pills and separate
pills from one another. A sensor controls the speed of
the disk rotation such that pills exiting the chute 120 leave
the pill feeder 100 at a controlled speed. Thus, pills placed
in the pill receiving area 105 fall on the rotating disk and
the rotating disk moves the pills to the exit chute 120.
The exit chute 120 includes an entry area on one end for
receiving a pill from the pill feeder 100 and at least one
exit area at another end for providing the pill to a mech-
anism or object attached to the pill feeder 100. In addition
to a controlled rate of exit, the entry area of exit chute
120 typically receives the pills at a controlled orientation,
such as on a flat side of the pill.
[0012] Fig 2 is a top view of the internal mechanisms
of the pill feeder 100, according to one embodiment. The
pills first make contact with a rotating disk 205 when they
are placed in the receiving area 105. As the pills make
contact with the rotating disk 205 they may rest in groups
bunched together or spread out individually across the
surface of the rotating disk, based on the number of pills
that are placed in the receiving area 105. Furthermore,
each pill’s orientation may differ from that of the other
pills in the group. For example, a circular or cylindrical
pill may enter the receiving area 105 and rest on the

3 4 



EP 3 030 213 B1

4

5

10

15

20

25

30

35

40

45

50

55

rotating disk 205 on its side, permitting the pill to roll on
the rotating disk 205. For the pills to exit the pill feeder
100 in a controlled orientation and at a controlled rate,
the pills are oriented to lay flat on the rotating disk 205
and separated from one another (e.g., not stacked on
top of one another or bunched together such that a por-
tion of a pill is resting on another pill) by the pill feeder 100.
[0013] The rotating disk 205 is a circular platter rotating
about a center spindle, and in this embodiment, generally
moves the pills counterclockwise within the separator
housing 115. The pills moving counterclockwise mean
the pills generally move around from the pill receiving
area 105, through a lift gate 210, which orients the pills,
to a separator gate 225, which separates the pills, to an
exit path 240 where the exit rate is controlled to the exit
chute 120.
[0014] The rotating disk 205 is made of a material that
provides sufficient friction to the pills to move the pills as
the disk rotates. For example, the rotating disk 205 may
be made of textured plastic with de-bossed patterns. As
pills are manufactured with a variety of textures, some
of which may be very smooth, the friction on the surface
of the disk is sufficient to move these smooth pills. The
surface of the rotating disk 205 is also ridged, scored,
hatched, or otherwise textured in various embodiments
to provide additional friction and to dislodge pills that may
get jammed or stuck.
[0015] As the pills are moved by the rotating disk 205
from the pill receiving area 105, the pills come in contact
with the lift gate 210. The lift gate 210 is located on the
rotating disk 205 in the rotation direction of the rotating
disk 205 relative to the receiving area 105 (e.g., down-
stream from the receiving area 105 in the direction of the
movement of the disk 205). In one embodiment, the lift
gate 210 is attached to a post or a lift post 212. In another
embodiment the lift gate 210 pivots open along an axis
horizontal and above the rotating disk 205. The post 212
is raised or lowered vertically, or pivoted, by a lift gate
motor 215, thereby raising, lowering or rotating the lift
gate 210. The lift gate 210 prevents the pills from stacking
on top of each other as they pass through the lift gate
210 by providing vertical clearance only for the height of
a single pill or for a height slightly greater than that of a
single pill. The lift gate 210 also ensures that the pills that
pass through the gate 210 rest on the same dimension
or edge of the pill. Thus, the lift gate 210 organizes the
pills by allowing only pills that are oriented in a particular
way (e.g., on a side) to pass the lift gate 210. For example,
both stacked and rolling pills may be prevented from
passing the lift gate 210 by the position of the lift gate 210.
[0016] In one embodiment, the lift gate 210, in a closed
position, initially rests close to the rotating disk 205. After
the pill feeder initiates operation, the lift gate 210 is grad-
ually raised. The lift gate 210 is raised to a height that
allows for at least one pill, in an orientation, to pass
through the gate 210. As the gate 210 rises, the pill profile
that is lowest among the pill orientations passes under
the lift gate 210. As described below, a lift gate sensor

220 detects when a pill passes the lift gate 210 and is
used to determine when to stop raising the lift gate 210.
By gradually rising, the lift gate 210 allows the pill feeder
100 to accommodate a variety of types of pills without
using pill height or size information ahead of time to de-
termine an appropriate height.
[0017] In one embodiment, lift gate 210 opens vertical-
ly allowing for at least one pill, in an orientation, to pass
through the gate 210, by sliding along a track using a
gear rack and pinion 1105 as shown in Fig. 11. This en-
ables a variety of geometries to be used across the face
of the gate 210, and reduces the chances that pills will
wedge under the lift gate 210. In one example, the lift
gate 210 has a geometry of a curved wedge 1205 on the
front face as shown in Fig 12. The curved wedge 1205
on the front face of the lift gate 210 destabilizes pills from
stacking against the front face and allows pills to slide
and unjam themselves as they are moved towards the
lift gate 210 by the rotating disk 205. Fig. 13 is a view
from below of the pill feeder 110 and the lift gate 210 with
the curved wedge 1205. Having the lift gate 210 open
vertically by sliding along a track using a gear rack and
pinion 1105, as shown in FIG. 11, allows for changes to
the gate geometry and may simplify the lift gate 210
mechanism.
[0018] Returning now to the description of FIG. 2, after
the pill passes through the lift gate 210, a lift gate sensor
220 detects the passage of the pill. The lift gate sensor
220 in this embodiment is a light-based detector that is
occluded when a pill passes between an emitter and de-
tector pair. In other embodiments, other sensor types are
used to determine when a pill passes the lift gate 210.
After the sensor 220 detects a pill, the gate sensor 220
stops the
raising of the gate 210, such that only other pills in the
orientation of the pill that was sensed, or another orien-
tation with a similar profile may pass under the lift gate
210. In other embodiments the lift gate 210 is raised an
additional amount from the level at which a pill was
sensed by the gate sensor 220. For example, the lift gate
210 is raised an additional 10%, 25%, or 50% higher in
various configurations. In one embodiment, the height is
raised an additional absolute amount, such as 10 or 20
millimeters, rather than a percentage of the current
height. This additional gate height allows pills that are
oriented on another side of the pill (but not stacked on
one another, rolling, or otherwise not oriented on a side)
to pass through the lift gate 210. In one embodiment,
rather than raising upwards, the lift gate 210 rotates on
a hinge in the direction of rotation of the rotating disk 205.
The rotation of the lift gate 210 opens an area under the
lift gate 210 as the lift gate 210 rotates upwards from the
rotating disk 205.
[0019] Fig. 3 shows the rotating disk 205 and the lift
gate 210 according to one embodiment. In one embod-
iment, the lift gate 210 is positioned at an angle with re-
spect to the direction of movement of the pills along the
rotating disk 205. That is, the angle of the lift gate 210 is
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not perpendicular to the rotating disk 205. Thus, pills
make contact with the lift gate 210 at an angle. The angle
of the gate 210 assists in orienting pills as well as creates
room for the movement of pills away from the gate 210
thereby preventing jams at the opening of the lift gate
210. As pills make contact with the angled front of the lift
gate 210, the pills may turn along the surface of the lift
gate 210, thereby changing orientation, for example by
tipping rolling pills. Furthermore, as pills are moved
against the surface of the lift gate 210, the angled position
of the gate 210 allows pills that do not pass through the
lift gate 210 to move along the surface of the gate 210
away from the center of the gate 210. The angled gate
210 also assists in knocking down rolling pills. In other
embodiments, the angle of the lift gate 210 with respect
to the direction of movement of the pills may be changed
before, after or during the movement of pills through the
lift gate 210.
[0020] In one embodiment, the lift gate 210 has ridges
310 extending outward from the face of the lift gate 210.
In an alternative embodiment, other textures or surfaces
may be used on the face of the lift gate 210 or depressions
made in the face of lift gate 210. For example, the lift gate
may be textured with bumps, curved ridges, divots, or
other features. These textures (e.g., ridges 310) help re-
orient pills that roll against the lift gate 210 when the rolling
pills come in contact with the face of the lift gate 210. In
one embodiment, parts or the whole of the surface of the
lift gate 210 are be textured.
[0021] In one embodiment, the rotating disk 205 has
ridges either rising from the surface of the rotating disk
205 or embedded in the surface of the rotating disk 205
(not shown). The ridges are angled in any suitable direc-
tion, such as diagonally across the surface of the rotating
disk 205 or radially outward from the center of the rotating
disk 205. The ridges may assist in the orientation of pills
and disrupt pills that are rolling on the rotating disk 205.
As the rotating disk 205 turns, the ridges contact the pills,
including when the pills interact with other objects such
as the lift gate 205 or separator gate 225. Hence, the pills
are turned or disrupted at the gates when impacted by
the ridges on the rotating disk 205. In other embodiments,
depressions or other structures present on the rotating
disk 205 are used to assist in the orientation of the pills.
[0022] Referring again to Fig. 2, a separator gate 225
separates the pills prior to the pills entering the exit path
240. The separator gate is located on the rotating disk in
the rotation direction of the rotating disk relative to the
receiving area (e.g., it is downstream from the receiving
area in the direction of movement of the disk). The sep-
arator gate 225 opens from a closed position and ensures
that pills enter the exit path 240 in a single file and in a
controlled orientation. In one embodiment the separator
gate 220 is attached to a post 227. The post 227 is rotated
about its center by a separator gate motor 230, thereby
rotating the separator gate 225 open and closed. The
separator gate 225 is opened far enough that a single
pill may pass at a time between a mixer 250 and separator

gate 225. The separator gate 225 also ensures that the
pills that pass through the gate 225 are generally oriented
in a similar direction. Thus, the separator gate 225 or-
ganizes the pills into a single file with each pill being sim-
ilarly oriented, by allowing only a single pill to pass
through the separator gate 225 and orienting the pill as
it pass through the separator gate 225. For example, a
single oblong shaped pill can be oriented with its longer
edge parallel to the direction of movement of the pill on
the rotating disk 205.
[0023] In one embodiment, the separator gate 225 in-
itially rests close to the surface of the rotating disk 205
and the mixer 250 in the closed position. The separator
gate 225 is rotated away from the mixer 250 to open the
separator gate 225 to a position that allows for one pill,
in an orientation, to pass through the gate 225. Fig. 4
illustrates the separator gate 225 opened to a position
that allows a single pill 410 to pass through the separator
gate 225 according to one embodiment. After the pill
passes through the gate 225, a separator gate sensor
235 detects the passage of the pill. The separator gate
sensor 235 in this embodiment is a light-based detector
that is occluded when a pill passes between an emitter
and detector pair. In other embodiments, other sensing
methods are used to determine when a pill passessep-
arator gate 225. After the separator gate sensor 235 de-
tects a pill, the separator gate motor 225 is stopped, such
that only a single pill at a time may pass the separator
gate 225. In other embodiments the separator gate 225
is opened to a distance greater than the distance when
a pill was identified by the separator gate sensor 235,
such as 10%, 25%, or 50% farther. In one embodiment
the distance is increased an additional absolute amount,
such as 10 mm, rather than a percentage of the current
distance. This helps ensure that pills that are oriented on
another side of the pill may pass through separator gate
225 one at a time.
[0024] In one embodiment, the separator gate 225 is
positioned at an angle with respect to the direction of
movement of the pills along the rotating disk 205. Thus,
pills make contact with the separator gate 225 at an an-
gle. The angle of the gate assists in orienting pills thereby
preventing jams at the opening of the gate 225. As pills
make contact with the angled gate 225, the pills turn along
the surface of the angled gate 225. Furthermore, as pills
are moved against the surface of the separator gate 225,
the angled position of the separator gate 225 causes the
pills that don’t pass through the separator gate 225 to
move along the surface of the gate towards the mixer
250. As described further below, the mixer 250 counter-
rotates relative to the direction of movement of the rotat-
ing disk 205. When a pill contacts the mixer 250, the
mixer 250 moves the pill backwards relative to the direc-
tion of rotation of the rotating disk 205, which reorients
the pill and frees up the opening of the separator gate
225 for other pills to pass between the separator gate
225 and mixer 250. In other embodiments, the angle of
the separator gate 225 with respect to the direction of
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movement of the pills may be changed before, after or
during the movement of pills through the gate 225.
[0025] The separator gate 225 in varying embodiments
may have a variety of geometries specifying the shape
of the front face of the gate. In one embodiment, the sep-
arator gate 225 has a plow like front face 1405 curving
into the face of the separator gate 225 as shown in Fig.
14. This configuration assists in preventing large pills
from piling up and jamming at the face of the gate 225.
The plow like front face 1405 of the separator gate 225
helps longer pills lift themselves up and around each oth-
er pushing them towards the mixer 250, to make the turn
towards the mixer 250. In another embodiment, the sep-
arator gate 225 has a protruding wedge 1410 extending
from the tip of the gate 225, as shown in Fig. 14. Though
the lift gate 210 generally prevents pills from stacking,
the protruding wedge 1410 at the separator gate 225 may
also prevent pills from stacking on one another and pre-
vent two pills passing through the separator gate 225
simultaneously. The separator gate 225 may have a com-
bination of the protruding wedge and the ’plow like’ front
face. The protruding wedge 1410 and plow like front face
1405 both individually and in combination assist through-
put by causing the pills to travel single file through to the
exit path 240. Fig. 15 shows the portion of the separator
gate 225 including the plow like front face 1405. Fig. 16
shows the protruding wedge 1410 of the separator gate
225 interacting with pills 1605, disrupting pills 1605
stacked on top of other pills 1605.
[0026] Referring again to Fig. 2, the mixer 250 interacts
with pills on the rotating disk 205 in the area between the
lift gate 210 and the separator gate 225. The mixer 250
is comprised of a cylindrical drum with circular protru-
sions or knobs on the surface and a motor to drive the
cylindrical drum. In one embodiment, the mixer 250 ro-
tates in the direction opposite (counter-rotates) to the ro-
tation of the rotating disk 205. In another embodiment,
the mixer 205 periodically alternates direction (counter-
clockwise, clockwise, counter-clockwise, etc.) to the di-
rection of rotation of the rotating disk 205. The alternating
direction of the mixer 250 may aide in dislodging jammed
pills at the openings of the gates or on the rotating disk
205. The mixer 250 prevents pills from bunching up to-
gether, rolling or jamming the flow of pills through the
separator gate 225. When a pill contacts the mixer 250,
the pill contacting the mixer 250 is pushed backwards
relative to the flow of pills that do not contact the mixer
250. Thus, pills contacting the mixer 250 are reshuffled
to other parts of the rotating disk 205, thereby preventing
jams. In one embodiment, the mixer 250 prevents jams
at both the lift gate 210 and separator gate 225.
[0027] In one embodiment, the knobs on the mixer 250
are spaced apart and smoothly extend from the mixer
250, rising gradually from the exterior of the mixer 250.
The shape and spacing of the knobs on the mixer 250
may prevent pills from being pressed between the mixer
250 and any adjacent structure in the pill feeder 100. If
a pill is between a knob and an adjacent structure, the

curvature of the knob pushes the pill gently outward from
the center of the mixer 250, reducing the likelihood of the
pill becoming trapped. The spacing of the knobs ensure
that there is variation in the mixing process, and that there
is room for pills caught by the mixer 250 to move back-
wards without disrupting the flow of the pills in the center
of the rotating disk 205. In one embodiment the knobs
are evenly spaced around the circumference of the mixer.
In another embodiment the knobs are asymmetrically
spaced around the circumference of the mixer. The
knobs in one embodiment are substantially smooth so
as to prevent the pinching of pills as they come in contact
with the mixer 250.
[0028] In one embodiment, the knobs on the mixer 250
are in a threaded pitch design extending from the bottom
face of the mixer 250 in an angle as shown in Fig. 17.
The angled knobs 1705 help agitate the pills as they are
pushed against the mixer 250 and separator gate 225.
The pills that come in contact with the angled knobs are
moved back and lifted over other pills coming in contact
with the mixer 250 or on the rotating disk 205, thereby
increasing throughput by preventing the pills from jam-
ming at separator gate 225 or at the mixer 250. In one
example, the angled knobs 1705 extend from the bottom
edge of the mixer 250 at an angle within the range of 30
to 65 degrees and extend around the face of the mixer
250 ending at the top edge of the mixer 250. The number
of angled knobs 1705 may vary, for example between 5
and 10 knobs across the face of the mixer 250. In one
embodiment the mixer 250 is fastened to a rotating mech-
anism from above thereby leaving the bottom face of the
mixer clean with no screws.
[0029] Returning to the discussion of the mixer 250
with respect to FIG. 2, in one embodiment, the mixer 250
rotates at the same speed as that of the rotating disk 205.
In other embodiments, the speed of the mixer 250 is reg-
ulated to develop pill-specific mixing conditions. As pills
have different shapes and sizes, certain counter rotation
speeds of the mixer 250 relative to the rotation speed of
the rotating disk 205 results in the better mixing of pills
of a certain shape, size and texture and fewer jams. For
example, due to the difference in shapes between a cir-
cular pill and an oblong pill the rate of counter-rotation of
the mixer 250 may be set differently to ensure fewer jams
in the openings of the gates. In one embodiment the mixer
250 has a ridge running horizontally along the surface of
the drum, either rising outward from the surface of the
mixer 250 or going into the surface of the mixer 250. The
ridge helps prevent the pills from rolling against the mixer
250, when the pills come in contact with the surface of
the mixer 250, or disrupts pills that are already rolling.
[0030] In one embodiment, sensors are configured to
detect a pill jam, occurring for example at the lift gate 210
or the separator gate 225. The sensors configured to
detect a pill jam include the lift gate sensor 220, separator
gate sensor 230, and additional sensors positioned
ahead of the lift gate 210 or separator gate 225 (not
shown). In various embodiments, other permutations and
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combinations of sensors is configured to detect a pill jam,
for example in one embodiment, only the sensors posi-
tioned ahead of the lift gate 210 and separator gate 225
are used to detect jams. These sensors detect a pill by
determining that the sensor senses a pill for a prolonged
period of time at a location. When the sensors detect a
jam, the pill feeder 100 reverses the direction of rotation
of the rotating disk 205 or reverses the direction of rota-
tion of the mixer 250. In various configurations, one or
both of these is reversed. After a period of time, the ro-
tation of direction is returned to the previous direction to
continue pill feeding. While the direction is reversed, the
rotating disk 205 may rotate in the same direction as the
mixer 250.
[0031] The exit path 240 guides the pills from the sep-
arator gate 225 to the exit chute 120. In one embodiment
the exit path 240 is a pair of guide rails attached to the
separator housing 115. When the separator housing 115
is closed on the disk housing 110, the pair of guide rails
is located just above a portion of the rotating disk 205.
In one embodiment the exit path 240 is positioned to sub-
stantially orient the exit path 240, such that the exit path
gradually moves across the rotating disk 105 from the
separator gate 225 to the exit chute 120, approaching
the exit chute 120 at an angle. The angle of the exit path
240 as it moves across the rotating disk 205 enables the
pill to move from the separator gate 225 to the exit chute
120 despite the centripetal force experienced by the pill.
The shape and positioning of the exit path
240, ensures that a pill leaving the separator gate 225
can exit the pill feeder 100 at a controlled rate, while
maintaining a controlled orientation.
[0032] In one embodiment, pills exit the separator gate
225 and make contact with the rails of the exit path 240.
The pills experience a centripetal force due to the rotating
disk 205 along an arc of the radius of the rotating disk.
When the pills enter the exit path 240, the centripetal
force moves the pills towards the outer guide rail. The
outer guide rail of the exit path 240 guides the pill outward
from the center of the rotating disk 205 back towards the
exit chute 120 as it is being pushed outwards. As the pill
enters the middle section of the exit path 240, the cen-
tripetal force moves the pill towards the inner guide rail
of the exit path 240. The inner rail continues to guide the
pill towards the exit chute 120, while maintaining the ori-
entation of the pill. The angle of the inner guide rail, when
interacting with the pill, causes a component of force to
direct the pill outward from the center of the rotating disk
105.
[0033] In one embodiment the exit path 240 consists
of a pair of rails that are initially curved as they leave the
separator gate 225 and gradually straighten out as they
approach the periphery of the rotating disk 205. Given
the centripetal force experienced by the pill, the shape
and positioning of the exit path 240 ensures that the pill
enters the exit chute 120 at a controlled rate and in a
controlled orientation. The initial radius of curvature of
the curved portion of the exit path 240 ensures that pills

being pushed outwards are guided without pause or in-
terruption towards the periphery of the rotating disk 205.
The radius of curvature of the exit path 240 is large
enough to accommodate pills of different sizes and
shapes. Without the radius of curvature, pills entering the
exit path 240 would be forced vertically outward against
the exit rails and may not experience an outward com-
ponent of force significant enough to move the pills away
from the center of the rotating disk, resulting in pills com-
ing to a stop against the rails of the exit path 240.
[0034] The position of the end of the exit path 240 on
the periphery of the rotating disk influences the orienta-
tion of the pill as it exits the pill feeder 100. The exit path
240 approaches the periphery of the rotating disk 205 at
an exit path angle. The exit path angle is defined as an
angle relative to the tangent to the midpoint of the pe-
riphery of the portion of the rotating disk 205 between
the guide rails of the exit path 240. In one embodiment,
the exit path angle is greater than 45 degrees to prevent
pills from changing orientation (e.g., tumbling, rolling, etc)
as the pills exit the exit path 240 and enter the exit chute
120. In other embodiments the exit path angle may range
from 45 degrees to 75 degrees or 50 degrees to 80 de-
grees. At a desirable exit path angle, as a pill exits the
exit path 120, the portion of the pill closer to the outer rail
as well as the portion of the pill closer to the inner rail
both exit the surface of the rotating disk 205 at a same
time, preventing the pill from tumbling. If the exit path
angle is not within a suitable range, the portion of the pill
closer to the outer rail will exit the surface of the rotating
disk 205 before the portion of the pill closer to the inner
rail of the exit path 240, which causes the pill to tumble
on entry to the exit chute 120. In this embodiment the
exit path angle is less than 90 degrees, to allow for the
pill to maintain a radially outward component of motion
(influenced by the guide rail contacting the pill) large
enough for the pill to exit the surface of the rotating disk
205.
[0035] Referring again to Fig. 2 an exit path sensor 245
monitors the rate at which pills flow through the exit path
240. The exit path sensor 245 in this embodiment is a
light-based detector that is occluded when a pill passes
between an emitter and detector pair. In other embodi-
ments, other sensing methods are used to determine
when a pill passes gate 210. The sensor 245 determines
the time distance between the leading edge and the trail-
ing edge of each pill as they pass through the exit path
240, by recording the amount of time the sensor 245 is
occluded. Based on the time distance the sensor deter-
mines the rate at which each pill enters and exits the exit
path 240. This rate represents the rate at which pills leave
the pill feeder 100. In one embodiment the sensor 245
regulates the speed of rotation of the rotating disk 205
based on the rate of pills exiting the pill feeder 100, as
determined by the sensor 245. The speed of the rotating
disk can be controlled to reduce the rate of pills exiting
the pill feeder 100 below a maximum.
[0036] In one embodiment, a coupler 255 positioned
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between the exit path 240 and the exit chute 120 couples
the exit chute 120 to the exit path 240. The coupler 255
provides a smooth transition between the exit path 240
and the exit chute 120, such that pills exiting the exit path
240 may be directed to the exit chute 120 without chang-
ing orientation. In one example, the coupler 255 gradually
extends from the periphery of the portion of the rotating
disk 205 including the exit path 240 and couples with the
exit chute 120. As shown, the coupler 255 does not rotate
with the rotating disk 205 and in one embodiment the
coupler 255 is attached to separator housing 115.
[0037] In some embodiments, a controller (not shown)
receives sensor inputs from the various sensors and con-
trols operation of the rotating disk 205, lift gate 210, sep-
arator gate 225, mixer 250, and additional mechanical
components as described throughout. The controller in
varying embodiments is implemented as a processer ex-
ecuting instructions on a memory, a hardware circuit, or
a combination thereof. Thus, the controller operates the
lift gate motor 215 to raise the lift gate 210, controls ro-
tation of the rotating disk 205, and so forth. The controller
may receive indications from the lift gate sensor 220,
separator gate sensor 235, and exit path sensor 245 to
identify and monitor the location of pills within the pill
feeder and use the sensor indications as described here-
in. Thus, the controller identifies when to stop raising the
lift gate 210 based on the lift gate sensor 220, adjust the
speed of rotation of the rotating disk based on rate of pills
detected by the exit path sensor 245, and detect pill jams
based on sensor information. Jams may be detected
based on occlusion of various sensors or a failure of the
exit path sensor to detect pills in the exit path when other
sensors are occluded.
[0038] In certain embodiments, the controller may also
receive an identification of a pill type for the pills to be
input to the pill receiving area 105. The controller in one
embodiment accesses a look-up table or database to re-
trieve settings to operate the pill feeder based on the pill
type. The settings may include a height at which to set
the lift gate or a width to set the separator gate. These
lift gate and separator gate settings are used to set the
height of the lift and separator gate in an embodiment.
In addition, the settings may specify a rate at which to
turn the rotating disk 205 and a rate and direction to turn
the mixer 250. The settings may also indicate behaviors
to clear jams for the particular pill type, such as param-
eters and/or patterns for changing the rotation of the ro-
tating disk 205 or the mixer 250.
[0039] Figs. 5 A & 5B show a side view of the rotating
disk 205 and the exit chute 120 according to various em-
bodiments. As the pills leave the rotating disk 205 via the
exit path 240, they come in contact with the exit chute
120. Other components that attach to the exit chute 120,
such as a pill imaging or verification system, may rely on
a relatively consistent orientation of the pills in the exit
chute. Thus the interface between the pill feeder 100 and
the exit path 240 reduces the likelihood that the pills
change orientation on entering the exit chute 120. In one

embodiment, the rotating disk 205 ends abruptly and per-
pendicular to the opening of the exit chute 120 as illus-
trated in Fig. 5 A. The pills are guided to the exit chute
120 by the exit path 240. In this embodiment the bottom
edge of the exit chute 120 is aligned with the surface of
the rotating disk 205. In another embodiment, the edge
of the rotating disk 205 tapers as it approaches the exit
chute 120 as illustrated in Fig. 5B. In this embodiment
the bottom edge of the exit chute 120 is aligned with the
surface of the rotating disk 205. The tapering edge is
beneficial in that it prevents pills from rolling or changing
orientation as they enter the exit chute 120. In addition,
the tapering edge provides an additional component of
force outward from the center of the rotating disk 205 and
assists the pills in sliding off the rotating disk 205. In var-
ious embodiments, the exit chute 120 is coupled to the
rotating disk 105 at an angle of between 5 and 45 degrees
to reduce the likelihood that the pills change orientation
on entering the exit chute.
[0040] Fig. 5C shows a side view of the rotating disk
205, the coupler 255, and the exit chute 120, according
to one embodiment. As the pills leave the rotating disk
205 via the exit path 240, they come in contact with the
coupler 255. The coupler 255 helps move pills exiting the
exit path 240 to the exit chute 120 without altering the
orientation of the pills. In the example of Fig. 5C the cou-
pler 255 interfaces with the bottom edge of the tapering
exit path 240, and maintains a gradual incline similar to
that of the tapered portion of the exit path 240, before
interfacing with the exit chute 120. The gradual incline of
the coupler 255 is beneficial in that it prevents pills from
rolling or changing orientation as they exit the exit path
240, travel through the coupler 255 and enter the exit
chute 120.
[0041] Fig. 6 shows the separator housing 115 at-
tached to the disk housing 110 via a hinge system, ac-
cording to one embodiment. In this embodiment the sep-
arator housing 115 can be lifted off of the disk housing
110 about a hinging mechanism. In this embodiment the
inner mechanisms of the separator housing 115 can be
repaired, cleaned or maintained by lifting the separator
housing 115 off of the disk housing 110. Similarly excess
pills or debris present on the rotating disk 205 can also
be removed when required. In other embodiments, the
separator housing 115 can be detached from the disk
housing 110 using a number of other mechanisms or
techniques.
[0042] Fig. 7 shows an alternative exit path 705 for pills
that can be used for removing extra pills present on the
pill feeder, according to one embodiment. In many cases,
the number of pills permitted to enter the exit chute 120
should be limited. For example, the pill feeder may be
configured to dispense a certain number of pills in order
to fill a prescription, such as 30 pills. After dispensing the
desired number of pills, remaining pills may be on the
rotating disk 205, and may be in the exit path 240. In this
embodiment the pills leave the rotating disk 205 via an
alternative exit path 705 to automatically remove excess
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pills from the pill feeder without sending the pills to exit
chute 120. Thus, the alternative exit path 705 provides
a different exit route for pills to exit the pill feeder 100.
[0043] In one embodiment, an alternative exit path gate
710 opens or closes at the opening of the alternative exit
path 705. The alternative path gate 710 controls entry to
the alternative exit path 705 and allows pills to enter the
alternative exit path 705 or prevents pills from entering
the alternative exit path 705. In one embodiment, when
in a closed position, the alternative exit path gate 710 is
the guide rail of the exit path 240 nearer the center of the
rotating disk 205. In this way, when the alternative exit
path gate 710 is closed, the pills are directed by the al-
ternative exit path gate 710 towards the exit chute 120
as described above. When the alternative exit path gate
710 is opened, the pills continue to travel the direction of
the rotating disk towards the alternative exit path 705. In
one example, a motor controls the opening and closing
of the alternative exit path gate 710. In one example, the
operator of the pill feeder 100 determines when to open
and close the alternative exit path gate 710. Alternatively,
the pill feeder 100 automatically opens or closes the al-
ternative exit path gate 710 when an identified condition
is satisfied, such as when a threshold number of pills
have entered the exit chute 120.
[0044] In one embodiment, the alternative exit path 705
includes a pair of alternative exit path rails 715 that guide
the pills from the alternative exit path gate 710 to the
periphery of the rotating disk 205 similar to the guide rails
described above with respect to the exit path 240. In one
embodiment, the alternative exit path rails 715 are initially
curved and straighten out as they approach the periphery
of the rotating disk 205. As the pills interact with the al-
ternative exit path rails 715 the initial curvature of the
alternative exit path rails 175 allow the alternative exit
path rails 715 to gradually change the direction of motion
of the pills on the rotating disk 205. The alternative exit
path 705 can be shorter or longer as desired, and can
be shaped or can include projections, ridges, etc. to help
effectively move pills along the path and avoid having
pills get caught along the path.
[0045] Fig. 8 shows an embodiment including an exit
chute gate that prevents pills from entering the exit chute.
In this embodiment, an exit chute gate 805 blocks the
entry to the exit chute 120 when closed, thereby prevent-
ing pills from entering the exit chute 120. The open and
closed position of the exit chute gate 805 may be con-
trolled by a motor. In one example, the exit chute gate
805 has a gradual curve consistent with the curvature of
the rotating disk 205. The curved shape of the exit chute
gate 805 guides the pills on the rotating disk 205 through
the alternative exit path 705. In one embodiment, the exit
chute gate 805 is a flap that covers the opening of the
exit chute 120. In another embodiment, the exit chute
gate 805 is a bar that at least partially covers the opening
to the exit chute 120. Thus, the exit chute gate 805 may
be any mechanism for preventing pills from entering the
exit chute 120.

[0046] In one embodiment, the position of the exit
chute gate 805 is linked to the position of the alternative
exit path gate 710. For example, when the alternative
exit path gate 710 is in the open position, the exit chute
gate 805 is in the closed position blocking off the opening
to the exit chute 120. Similarly, when the alternative exit
path gate 710 is in the closed position, the exit chute gate
805 is in the open position, allowing pills to enter the exit
chute 120 via the exit path 240. The exit chute gate 805
may have a textured surface, smooth surface or a layered
surface to aid in the guiding of the pills through the alter-
native exit path 705.
[0047] Fig. 9 shows pills on the rotating disk moving
along the alternative exit path, according to one embod-
iment. As the pills leave the rotating disk 205 via the al-
ternative exit path 805, the pills enter the alternative exit
chute 905. In one embodiment, the edge of rotating disk
205 is perpendicular to the opening of the alternative exit
chute 905 as described in conjunction with Fig. 5. In an-
other embodiment the bottom edge of the alternative exit
chute 905 is aligned with the surface of the rotating disk
205. In another embodiment, the edge of the rotating disk
205 tapers as it approaches the alternative exit chute
905, as described with respect to the exit path 240 in Fig.
5. In this embodiment the bottom edge of the alternative
exit chute 905 is aligned with the surface of the rotating
disk 205. The alternative exit chute 905 can be positioned
closer or farther from exit chute 120, as desired, and can
be otherwise shaped or angled to effectively move pills
down the alternative exit chute 905.
[0048] Fig. 10 shows a funnel connected to the alter-
native exit chute, according to one embodiment. In one
embodiment, a funnel 1010 is connected to the end of
the alternative exit chute 905. The funnel collects and
holds pills that flow through the alternative exit chute 905.
In one embodiment, a pivot gate 1020 rests at the end
of the funnel 1010 preventing pills from exiting the funnel
1010. The funnel 1010 also releases pills into a container
1015 when the container 1015 is pressed against the
shoulders of the pivoting gate 1020. For example, the
user may use the original stock bottle from which pills
were placed into the pill receiving area 105 as container
1015. In this example, excess pills present on the rotating
disk 205 are returned to the stock bottle they were re-
trieved from via the alternate exit path 805 and the alter-
nate exit chute 905. The alternative exit path 705 in con-
junction with the exit chute 120 allows a user to add pills
to the pill feeder 100 and allows the pill feeder to auto-
matically send a desired number of pills to the exit chute
120 and return remaining pills to the container 1015 via
the alternative exit chute 905, without leaving excess pills
in the pill feeder 100.
[0049] The foregoing description of the embodiments
of the invention has been presented for the purpose of
illustration; it is not intended to be exhaustive or to limit
the invention to the precise forms disclosed. Persons
skilled in the relevant art can appreciate that many mod-
ifications and variations are possible in light of the above
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disclosure.
[0050] The language used in the specification has
been principally selected for readability and instructional
purposes, and it may not have been selected to delineate
or circumscribe the inventive subject matter. It is there-
fore intended that the scope of the invention be limited
not by this detailed description, but rather by any claims
that issue on an application based hereon.

Claims

1. A pill feeder (100) comprising:

a rotating disk (205) including a receiving area
(105) for receiving a plurality of pills, the rotating
disk (205) configured to move the plurality of pills
in a rotating direction about a surface of the ro-
tating disk (205);
a lift gate (210) located on the rotating disk (205)
in the rotation direction of the rotating disk (205)
relative to the receiving area (105), the lift gate
(210) configured to raise a height above the sur-
face of the rotating disk (205) that permits pas-
sage of a single layer of the plurality of pills;
a separator gate (225) located on the rotating
disk (205) in the rotation direction of the rotating
disk (205) relative to the receiving area (105),
the separator gate (225) configured to open a
width that permits passage of a single row of the
plurality of pills;
a mixer (250) interacting with the pills in the area
between the lift gate (210) and the separator
gate (225) and that is configured to counter-ro-
tate relative to the rotation direction; and
an exit path (240) located on the rotating disk
(205) in the rotation direction of the rotating disk
(205) relative to the separator gate (225) and
the lift gate (210).

2. The pill feeder of claim 1, wherein the mixer (250)
includes a cylindrical drum with a plurality of knobs
on the surface of the drum, optionally in a threaded
pitch extending from the bottom face of the mixer
(250) at an angle.

3. The pill feeder of claim 1, further comprising a lift gate
sensor (220) that outputs a signal indicating detec-
tion of a pill passing under the lift gate (210);
and wherein the height of the lift gate (210) is based
on the signal indicating detection of the pill passing
under the lift gate (210).

4. The pill feeder according to claim 1, wherein:
the lift gate (210) includes lift gate ridges and/or
wherein the lift gate (210) is shaped like a curved
wedge.

5. The pill feeder of claim 1, wherein the separator gate
(225) includes a plow-like front face or a protruding
wedge.

6. The pill feeder of claim 1, wherein the exit path (240)
includes at least one guide rail that guides the plu-
rality of the pills through the exit path (240).

7. The pill feeder according to claim 1, further compris-
ing a separator gate sensor (235) that outputs a sig-
nal indicating detection of a pill passing the separator
gate (225) in the rotation direction; and wherein the
width the separator gate (225) is opened to is based
on the signal indicating detection of the pill passing
the separator gate (225).

8. The pill feeder of claim 1, further comprising:
an alternative exit chute (905) located on the rotating
disk (205) in the rotation direction of the rotating disk
(205) relative to the exit path (240).

9. The pill feeder of claim 8, further comprising:
a funnel (1010) attached to the alternative exit chute
(905), the funnel (1010) configured to collect or dis-
pense pills that travel through the alternative exit
chute (905), and optionally wherein the funnel (1010)
includes a pivot gate that collects the pills that enter
the funnel (1010), and, responsive to a container
pressed against the pivot gate to open the pivot gate,
releases the collected pills to the container.

10. The pill feeder of any one of claims 7 to 9, further
comprising:
an exit path sensor (245) located on the exit path
(240), the exit path sensor (245) configured to de-
termine an exit rate of pills as the pills pass through
the exit path (240) and optionally wherein a rotating
speed of the rotating disk (205) is adjusted to control
the exit rate of the pills as the pills pass through the
exit path (240).

11. The pill feeder of claim 3, wherein the lift gate sensor
(220) is configured to detect a jam at the opening of
the lift gate (220) based on the signal indicating de-
tection of a pill.

12. The pill feeder of claim 7, wherein the separator gate
sensor (235) is configured to detect a jam at the
opening of the separator gate (225) based on the
signal indicating detection of a pill.

13. The pill feeder of claim 11, wherein the rotating disk
(205) is configured to reverse direction of motion
when a jam is detected at the opening of the lift gate
(210) or the separator gate (225).

14. The pill feeder of claim 1, wherein the exit path (240)
approaches the periphery of the rotating disk (205)
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at an exit path angle greater than 45 degrees and
less than 90 degrees with respect to a tangent to a
periphery of the rotating disk (205).

15. The pill feeder of claim 1, wherein the pill feeder (100)
includes an exit chute (120) coupled to the exit path
(240) at an angle of between 5 and 45 degrees, and
optionally, wherein the exit chute (120) is coupled to
the exit path (240) via a coupler.

16. The pill feeder of any preceding claim when depend-
ent upon claim 1 and 4, further comprising:
an alternative exit path (705) located on the rotating
disk (205) in the rotation direction of the rotating disk
(205) relative to the exit path (705), the alternative
exit path (705) including at least one exit path rail
that guides the pill through the alternative exit path
(705).

Patentansprüche

1. Eine Pillenzuführvorrichtung (100), beinhaltend:

eine Drehscheibe (205), umfassend einen Auf-
nahmebereich (105) zum Aufnehmen einer Viel-
zahl von Pillen, wobei die Drehscheibe (205)
konfiguriert ist, um die Vielzahl von Pillen in einer
Drehrichtung um eine Oberfläche der Dreh-
scheibe (205) zu befördern;
ein Hebetor (210), das sich auf der Drehscheibe
(205) in der Drehrichtung der Drehscheibe (205)
relativ zu dem Aufnahmebereich (105) befindet,
wobei das Hebetor (210) konfiguriert ist, um um
eine Höhe über die Oberfläche der Drehscheibe
(205) angehoben zu werden, die den Durch-
gang einer einzelnen Lage der Vielzahl von Pil-
len ermöglicht;
ein Trenntor (225), das sich auf der Drehscheibe
(205) in der Drehrichtung der Drehscheibe (205)
relativ zu dem Aufnahmebereich (105) befindet,
wobei das Trenntor (225) konfiguriert ist, um
sich um eine Breite zu öffnen, die den Durch-
gang einer einzelnen Reihe der Vielzahl von Pil-
len ermöglicht;
einen Mischer (250), der in dem Bereich zwi-
schen dem Hebetor (210) und dem Trenntor
(225) mit den Pillen interagiert und der konfigu-
riert ist, um sich relativ zu der Drehrichtung ge-
genläufig zu drehen; und
einen Austrittsweg (240), der sich auf der Dreh-
scheibe (205) in der Drehrichtung der Dreh-
scheibe (205) relativ zu dem Trenntor (225) und
dem Hebetor (210) befindet.

2. Pillenzuführvorrichtung gemäß Anspruch 1, wobei
der Mischer (250) eine zylinderförmige Trommel mit
einer Vielzahl von Vorsprüngen auf der Oberfläche

der Trommel, optional in einer Gewindesteigung, die
sich von der Unterseite des Mischers (250) unter ei-
nem Winkel erstreckt, umfasst.

3. Pillenzuführvorrichtung gemäß Anspruch 1, ferner
beinhaltend einen Hebetorsensor (220), der ein Si-
gnal ausgibt, das die Erfassung einer unter dem He-
betor (201) durchgehenden Pille anzeigt;
und wobei die Höhe des Hebetors (210) auf dem
Signal basiert, das die Erfassung der unter dem He-
betor (201) durchgehenden Pille anzeigt.

4. Pillenzuführvorrichtung gemäß Anspruch 1, wobei:
das Hebetor (210) Hebetorrippen umfasst und/oder
wobei das Hebetor (210) wie ein gebogener Keil ge-
formt ist.

5. Pillenzuführvorrichtung gemäß Anspruch 1, wobei
das Trenntor (225) eine pflugartige Vorderseite oder
einen vorstehenden Keil umfasst.

6. Pillenzuführvorrichtung gemäß Anspruch 1, wobei
der Austrittsweg (240) mindestens eine Führungs-
schiene umfasst, die die Vielzahl der Pillen durch
den Austrittsweg (240) führt.

7. Pillenzuführvorrichtung gemäß Anspruch 1, ferner
beinhaltend einen Trenntorsensor (235), der ein Si-
gnal ausgibt, das die Erfassung einer an dem Trenn-
tor (225) in der Drehrichtung vorbeigehenden Pille
anzeigt; und wobei die Breite, um die das Trenntor
(225) geöffnet wird, auf dem Signal basiert, das die
Erfassung der an dem Trenntor (225) vorbeigehen-
den Pille anzeigt.

8. Pillenzuführvorrichtung gemäß Anspruch 1, ferner
beinhaltend:
eine alternative Austrittsrinne (905), die sich auf der
Drehscheibe (205) in der Drehrichtung der Dreh-
scheibe (205) relativ zu dem Austrittsweg (240) be-
findet.

9. Pillenzuführvorrichtung gemäß Anspruch 8, ferner
beinhaltend:
einen Trichter (1010), der an der alternativen Aus-
trittsrinne (905) befestigt ist, wobei der Trichter
(1010) konfiguriert ist, um Pillen, die sich durch die
alternative Austrittsrinne (905) bewegen, zu sam-
meln oder auszugeben, und wobei optional der
Trichter (1010) ein Schwenktor umfasst, das die Pil-
len, welche in den Trichter (1010) eintreten, sam-
melt, und als Reaktion auf das Pressen eines Be-
hälters gegen das Schwenktor, um das Schwenktor
zu öffnen, die gesammelten Pillen in den Behälter
freigibt.

10. Pillenzuführvorrichtung gemäß einem der Ansprü-
che 7 bis 9, ferner beinhaltend:
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einen Austrittswegsensor (245), der sich auf dem
Austrittsweg (240) befindet, wobei der Austritts-
wegsensor (245) konfiguriert ist, um eine Austritts-
rate von Pillen, wenn die Pillen den Austrittsweg
(240) entlang gehen, zu bestimmen, und wobei op-
tional eine Drehgeschwindigkeit der Drehscheibe
(205) eingestellt wird, um die Austrittsrate der Pillen,
wenn die Pillen den Austrittsweg (240) entlang ge-
hen, zu bestimmen.

11. Pillenzuführvorrichtung gemäß Anspruch 3, wobei
der Hebetorsensor (220) konfiguriert ist, um eine
Blockierung an der Öffnung des Hebetors (220) auf
der Basis des Signals, das die Erfassung einer Pille
anzeigt, zu erfassen.

12. Pillenzuführvorrichtung gemäß Anspruch 7, wobei
der Trenntorsensor (235) konfiguriert ist, um eine
Blockierung an der Öffnung des Trenntors (225) auf
der Basis des Signals, das die Erfassung einer Pille
anzeigt, zu erfassen.

13. Pillenzuführvorrichtung gemäß Anspruch 11, wobei
die Drehscheibe (205) konfiguriert ist, um die Bewe-
gungsrichtung umzukehren, wenn eine Blockierung
an der Öffnung des Hebetors (210) oder des Trenn-
tors (225) erfasst wird.

14. Pillenzuführvorrichtung gemäß Anspruch 1, wobei
sich der Austrittsweg (240) dem Rand der Dreh-
scheibe (205) unter einem Austrittswegwinkel von
mehr als 45 Grad und weniger als 90 Grad mit Bezug
auf eine Tangente an einen Rand der Drehscheibe
(205) annähert.

15. Pillenzuführvorrichtung gemäß Anspruch 1, wobei
die Pillenzuführvorrichtung (100) eine Austrittsrinne
(120) umfasst, die mit dem Austrittsweg (240) unter
einem Winkel zwischen 5 und 45 Grad gekoppelt ist,
und wobei optional die Austrittsrinne (120) über ei-
nen Koppler mit dem Austrittsweg (240) gekoppelt
ist.

16. Pillenzuführvorrichtung gemäß einem der vorherge-
henden Ansprüche, wenn von Anspruch 1 und 4 ab-
hängig, ferner beinhaltend:
einen alternativen Austrittsweg (705), der sich auf
der Drehscheibe (205) in der Drehrichtung der Dreh-
scheibe (205) relativ zu dem Austrittsweg (705) be-
findet, wobei der alternative Austrittsweg (705) min-
destens eine Austrittswegschiene umfasst, die die
Pille den alternativen Austrittsweg (705) entlang
führt.

Revendications

1. Un distributeur de pilules (100) comprenant :

un disque rotatif (205) incluant une aire de ré-
ception (105) destinée à recevoir une pluralité
de pilules, le disque rotatif (205) étant configuré
pour déplacer la pluralité de pilules dans un sens
de rotation sur une surface du disque rotatif
(205) ;
une porte levante (210) située sur le disque ro-
tatif (205) dans le sens de rotation du disque
rotatif (205) par rapport à l’aire de réception
(105), la porte levante (210) étant configurée
pour s’élever à une hauteur supérieure à la sur-
face du disque rotatif (205) qui permet le pas-
sage d’une couche unique de la pluralité de
pilules ;
une porte séparatrice (225) située sur le disque
rotatif (205) dans le sens de rotation du disque
rotatif (205) par rapport à l’aire de réception
(105), la porte séparatrice (225) étant configu-
rée pour s’ouvrir d’une largeur qui permet le pas-
sage d’une rangée unique de la pluralité de
pilules ;
un mélangeur (250) interagissant avec les pilu-
les dans l’aire située entre la porte levante (210)
et la porte séparatrice (225) et qui est configuré
pour tourner dans le sens contraire au sens de
rotation ; et
un chemin d’évacuation (240) situé sur le disque
rotatif (205) dans le sens de rotation du disque
rotatif (205) par rapport à la porte séparatrice
(225) et la porte levante (210).

2. Le distributeur de pilules de la revendication 1, dans
lequel le mélangeur (250) inclut un tambour cylindri-
que pourvu d’une pluralité de boutons sur la surface
du tambour, facultativement dans un pas fileté
s’étendant à partir du côté de dessous du mélangeur
(250) en formant un angle.

3. Le distributeur de pilules de la revendication 1, com-
prenant en outre un détecteur de porte levante (220)
qui émet un signal indiquant la détection d’une pilule
passant sous la porte levante (210) ;
et dans lequel la hauteur de la porte levante (210)
est basée sur le signal indiquant la détection de la
pilule passant sous la porte levante (210).

4. Le distributeur de pilules selon la revendication 1,
dans lequel :
la porte levante (210) inclut des arêtes de porte le-
vante et/ou dans lequel la porte levante (210) est
façonnée comme un coin incurvé.

5. Le distributeur de pilules de la revendication 1, dans
lequel la porte séparatrice (225) inclut une face avant
en forme de charrue ou un coin en saillie.

6. Le distributeur de pilules de la revendication 1, dans
lequel le chemin d’évacuation (240) inclut au moins
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un rail de guidage qui guide la pluralité de pilules à
travers le chemin d’évacuation (240).

7. Le distributeur de pilules selon la revendication 1,
comprenant en outre un détecteur de porte sépara-
trice (235) qui émet un signal indiquant la détection
d’une pilule passant par la porte séparatrice (225)
dans le sens de rotation ; et dans lequel la largeur à
laquelle la porte séparatrice (225) est ouverte est
basée sur le signal indiquant la détection de la pilule
passant par la porte séparatrice (225).

8. Le distributeur de pilules de la revendication 1, com-
prenant en outre :
une autre goulotte d’évacuation (905) située sur le
disque rotatif (205) dans le sens de rotation du dis-
que rotatif (205) par rapport au chemin d’évacuation
(240).

9. Le distributeur de pilules de la revendication 8, com-
prenant en outre :
un entonnoir (1010) fixé à l’autre goulotte d’évacua-
tion (905), l’entonnoir (1010) étant configuré pour
recueillir ou dispenser les pilules qui passent à tra-
vers l’autre goulotte d’évacuation (905), et facultati-
vement dans lequel l’entonnoir (1010) inclut une por-
te pivot qui recueille les pilules qui entrent dans l’en-
tonnoir (1010), et, en réaction à un récipient pressé
contre la porte pivot pour ouvrir la porte pivot, libère
les pilules recueillies dans le récipient.

10. Le distributeur de pilules de l’une quelconque des
revendications 7 à 9, comprenant en outre :
un détecteur de chemin d’évacuation (245) situé sur
le chemin d’évacuation (240), le détecteur de chemin
d’évacuation (245) étant configuré pour déterminer
une vitesse d’évacuation des pilules lorsque les pi-
lules passent par le chemin d’évacuation (240) et
facultativement dans lequel une vitesse de rotation
du disque rotatif (205) est ajustée afin de contrôler
la vitesse d’évacuation des pilules lorsque les pilules
passent par le chemin d’évacuation (240).

11. Le distributeur de pilules de la revendication 3, dans
lequel le détecteur de porte levante (220) est confi-
guré pour détecter un blocage à l’ouverture de la
porte levante (220) sur la base du signal indiquant
la détection d’une pilule.

12. Le distributeur de pilules de la revendication 7, dans
lequel le détecteur de porte séparatrice (235) est
configuré pour détecter un blocage à l’ouverture de
la porte séparatrice (225) sur la base du signal indi-
quant la détection d’une pilule.

13. Le distributeur de pilules de la revendication 11, dans
lequel le disque rotatif (205) est configuré pour in-
verser le sens du mouvement lorsqu’un blocage est

détecté à l’ouverture de la porte levante (210) ou de
la porte séparatrice (225).

14. Le distributeur de pilules de la revendication 1, dans
lequel le chemin d’évacuation (240) s’approche de
la périphérie du disque rotatif (205) selon un angle
de chemin d’évacuation de plus de 45 degrés et de
moins de 90 degrés par rapport à une tangente d’une
périphérie du disque rotatif (205).

15. Le distributeur de pilules de la revendication 1, le
distributeur de pilules (100) incluant une goulotte
d’évacuation (120) couplée au chemin d’évacuation
(240) à un angle compris entre 5 et 45 degrés, et
facultativement, dans lequel la goulotte d’évacuation
(120) est couplée au chemin d’évacuation (240) par
l’intermédiaire d’un coupleur.

16. Le distributeur de pilules de n’importe quelle reven-
dication précédente lorsque dépendante de la re-
vendication 1 et de la revendication 4, comprenant
en outre :
un autre chemin d’évacuation (705) situé sur le dis-
que rotatif (205) dans le sens de rotation du disque
rotatif (205) par rapport au chemin d’évacuation
(705), l’autre chemin d’évacuation (705) incluant au
moins un rail de chemin d’évacuation qui guide la
pilule à travers l’autre chemin d’évacuation (705).
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